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Sir: 



I, Rand David Dannenberg, declare under the penalty of perjury as set forth below. 

1. I am the inventor named in the above-referenced application ("Application"). 
During a period prior to July 11, 2000, I was employed by The BOC Group, Inc. ("BOC"), 
the company to which I assigned invented subject matter that relates to the Application and 
the Application itself. A copy of the assignment, as recorded by the United States Patent and 
Trademark Office at Reel 012446 and Frame 0869, is appended hereto as Document A. 

2. During my employment at BOC, I conceived of, worked on, and supervised others' 
work in relation to various inventions, and prepared and internally submitted various 
invention records. In this capacity, I internally submitted an invention record ("Invention 
Record") concerning subject matter that relates to the Application, identifying myself as the 
inventor of that subject matter, and signing and dating the Invention Record, on a date prior to 
July 1 1, 2000. The Invention Record was witnessed by a witness, and signed and dated by the 
witness, on a date prior to July 11, 2000. A copy of the Invention Record, unnecessary 
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portions of which have been redacted, is appended hereto as Document B. Document B 
shows the witness' signature in the signature block for witnesses and my signature in the 
signature block for submitters, although the dates associated with these signatures, each of 
which reflects a date prior to July 11, 2000, have been redacted. 

3. The Invention Record disclosed a problem, namely, that some multi-layer coatings 
do not survive heat treatment because a layer of the coating crystallizes, and a solution to that 
problem, namely, preparing a multi-layer coating in which the aforementioned layer is 
replaced by a layer that comprises an amorphous oxide of titanium and another species, 
which, in an oxidized state, is insoluble in the oxide of titanium, or forms no solid solution 
with the oxide of titanium. See Document B, the Invention Record, which references an 
attachment, and Document C, the attachment, unnecessary portions of which have been 
redacted. Document C bears a date, which has been redacted, that is prior to July 11, 2000. 

4. The Invention Record also included an attachment that documented experiments in 
which amorphous materials, comprising an oxide of titanium and silicon, were produced via 
sputtering in environments that comprised oxygen. See Document B, the Invention Record, 
which references an attachment, and Document D, the attachment, unnecessary portions of 
which have been redacted. Each page of Document D was signed and dated either by a 
preparer of the page other than myself, who was under my supervision, and myself, as a 
witness who had read and understood the material on the page; or by myself, as the preparer 
of the page, and a witness other than myself who had read and understood the material on the 
page. Each page of Document D shows the preparer's signature and the witness' signature, in 
associated signature blocks, although the dates associated with these signatures, each of which 
reflects a date prior to July 11, 2000, have been redacted. 
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5. The foregoing subject matter ("Subject Matter of the Invention Record") described 
above in items 3 and 4, including the foregoing solution and the foregoing experiments, was 
conceived and reduced to practice before July 11, 2000. 

6. The Invention Record, which was submitted, witnessed, signed and dated prior to 
July 11, 2000, as described above, was kept among usual business records of BOC in the 
ordinary course of business. 

7. Pending claims 1-6 and 16-21, which are currently under consideration in the 
Application, relate to the Subject Matter of the Invention Record. A copy of these claims is 
appended hereto as Document E. 

8. In view of the foregoing, the invention as reflected in claims 1-6 and 6-21 of the 
Application was conceived and reduced to practice before July 11, 2000. 

9. I further declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishment by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 

Executed by myself, Rand David Dannenberg, at the location and on the date set forth 

below. 

Location: T^uttorf QaIs California 
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City 

Month and Day 



, 2004 
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Document B 
Invention Record with Portions Redacted 



An amorphous oxide film of Ti and another metallic species is deposited by an energetic 
process. The crystallization temperature of the amorphous film and also the index of 
refraction is controlled by the dopant and doping level. The material is intended to be 
used in optical coatings which can withstand heat treatment to various temperatures 
below the crystallization temperature of the compound, such as anti-reflection coatings 
and low-emissivity coatings. 



Ti0 2 is "doped" with another metallic species (X=Si, Al, Bi, Gd, Ta, Zn and others) and 
deposited under conditions in which the film, has an amorphous (glassy) structure, called 
a-TiXO . The second material, in the oxidized state, called XO x , must be insoluble in 
Ti0 2 (form no solid solutions). 



3 ' ' » 
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One example is Ti-Si-O. Ti0 2 and Si0 2 are insoluble and form no solid solutions. 



ASSERTION OF INVENTORSHIP: (Name(s) of person or persons, if any, who claim 
inventorship.) 

Rand Dannenberg. 

CONCEPTION DATE: 

See attached report 
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DATE OF ACTUAL REDUCTION TO PRACTICE: 
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See photocopy 
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Document C 



Attachment to Invention Record with Portions Redacted and First and Third Pages Fully 
Redacted 



I have been experimenting with a rate enhanced a-TiO/Ti/Ag/Ti/a-TiO x multilayer 
with poor , results after heating to 650 °C. One reason that the coating may not he 
survivinjg the heat treatment is because the top layer of a-TiO x crystallizes at 300 °C, 
and in doing so, forms not only grain boundaries which enhance diffusion, but . also 
causes the film to change size and partially delaminate. 1 j 



solution involves doping the target material with an element in which both 
compounds would be mutually insoluble in the reacted state (i.e. forms no solid 
solutions), i 
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Document E 

Pending Claims Under Consideration 
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L An optical coating for a substrate, comprising: 

a first anti-reflection layer of a dielectric; 

a first metallic layer over the first anti-reflection lay 

a second anti-reflection layer of a dielectric over the first metallic layer; 

wherein at least one of the first anti-reflection layer and the second anti-reflection 
layer comprises an amorphous material, the amorphous material comprising titanium oxide 
and an additive, wherein the additive in an oxidized state does not form a solid solution with 
the titanium oxide. 

2. The optical coating according to claim 1, wherein the additive is selected from 
a group consisting of silicon, aluminum, bismuth, gadolinium, tantalum, zinc, and any 
combination thereof. 

3. The optical coating according to claim 1, wherein the first metallic layer 
comprises silver. 

4. The optical coating according to claim 1, further comprising a barrier layer 
between the first anti-reflection layer and the first metallic layer. 

5. The optical coating according to claim 1, further comprising a barrier layer 
between the first metallic layer and the second anti-reflection layer. 

6. The optical coating according to claim 4 or 5, wherein the barrier layer 
comprises a material selected from a group consisting of titanium, nickel-chromium, 
aluminum, and zinc. 

16. A method of coating a substrate, comprising: ' ^ 

depositing a first anti-reflection layer of a dielectric over a substrate; 
depositing a metallic layer over the first anti-reflection layer; and 
depositing a second anti-reflection layer of a dielectric over the metallic layer; 
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wherein at least one of the first anti-reflection layer and the second anti-reflection 
layer comprises an amorphous material, the amorphous material comprising titanium oxide 
and an additive, wherein the additive in an oxidized state does not form a solid solution with 
the titanium oxide. 

17. The method of claim 16, further comprising heating the coated substrate to a 
temperature higher than a heat-treatment temperature of the substrate after said depositing of 
the first anti-reflection layer, the metallic layer, and the second anti-reflection layer. 

18. The method of claim 16, wherein at least one of the depositing a first anti- 
reflection layer, the depositing a metallic layer, and the depositing a second anti-reflection 
layer comprises sputtering. 

19. The method of claim 16, wherein at least one of the depositing a first anti- 
reflection layer and the depositing a second anti-reflection layer comprises sputtering, in an 
oxygen environment, a target comprising titanium and the additive. 

20. The method of claim 16, wherein at least one of the depositing a first anti- 
reflection layer and the depositing a second anti-reflection layer comprises sputtering, in an 
oxygen environment, a first target comprising titanium and a second target comprising the 
additive. 

21. The method of claim 16, wherein the additive is selected from a group 
consisting of silicon, aluminum, bismuth, gadolinium, tantalum, zinc, and any combination 
thereof. 
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